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CHAPTER |

INTRODUCTION AND BACKGROUND

Breast Cancer Pathogenesis

Breast cancer is the most commonly diagnosed caince&romen and is the
leading cause of cancer-related mortality (5). Ti&tional Cancer Institute at the
National Institutes of Health estimates 232,340 mases will be diagnosed in women
and of those 39,620 will die in 2013. Common tresita for breast cancer include, but
not limited to, surgery, chemotherapy, and radi@pg. One of the major side effects
that can result from these treatments is secongarghedema, an excess of lymph fluid
in interstitial space most commonly located in #ren. Other side effects of these
treatments can include hair loss, fatigue, anepa&), nausea and vomiting, etc. While
there is much research investigating therapieshiertreatment of breast cancer, there is

still a need for research investigating the sideot$ of breast cancer treatment.

During breast cancer, primary tumors consist dettegeneous populations of
cells with genetic alterations that allow them tarnsount physical boundaries,
disseminate and colonize a distant organ (24). 8tasss is a succession of these events
(24). The first stage in breast cancer metastas@ves the loss of local constraints, both

physical and regulatory, emanating from neighborimaymal cells and surrounding



stroma (33). Intravasation is the second step amdlves the breast tumor cells entering a
circulatory system (blood and/or lymphatic) (33)ndily, the tumor cells must disseminate,

survive hostile environments and colonize to distaigans (33). Breast cancer cells that have
metastasized into the nearby lymph nodes, viaimphatics, suggest the patient will have an

increased risk of the cancer spreading to othearwg

Cells from malignant primary tumors can spread ftogir sites of origin to invade local
tissue and enter the systemic circulation to spteadther organs via the blood vessels and
lymphatics (19). Lymphangiogenesis, the growth @ivilymphatic vessels, is regulated by the
signaling system of vascular endothelial growtitda¢VEGF) molecules (VEGF-C, VEGF-D)
and its receptor VEGFR-3 (19). Binding of the glyomtein ligand, VEGF-C/D, to its receptor,
VEGFR-3, promotes vascular permeability, angiogsnesand lymphangiogenesis (19).
Lymphatic vessels offer the tumor cells a more atb@eous route of invasion and metastasis to
other organs through their loose cell-cell juncsiohaving a lower flow rate that increases
survival of cells by minimizing shear stress andiih@ a higher lymph concentration of
hyaluronic acid, a molecule with cell protectingdgoro-survival qualities (21). While VEGF-
C/D is known to be important in breast cancer niatas, its role in secondary lymphedema is

still poorly understood.

The presence of tumor metastases in the axillanply nodes of breast cancer patients
has been one of the most important prognostic fadtr diagnosing breast cancer (14). The
sentinel lymph nodes are the first nodes reachedhétastasizing cancer cells flowing through
the lymph fluid from the tumor site. Sentinel lymplode biopsy has become a common
procedure in patients with metastatic breast catwestage the cancer (15). Treatment of the

axilla in the case of a negative sentinel lymphenbepsy can be safely omitted, whereas, a



positive sentinel lymph node biopsy is indicatifeaocomplete axillary lymph node dissection
(15). However, a complete axillary lymph node dises in breast cancer patients can lead to

long-term complications such as pain, nerve inamg/or secondary lymphedema (15).

Immunity to Breast Cancer

The immune system plays a major role in the deteciind elimination of cancer cells
and nascent tumors through immunosurveillance ¢ aand tissues in the body (7). The
immune system is divided into innate and adaptweaunity with crosstalk between the two (8).
Innate immunity is non-specific and is activatedhii hours of infection, making it the first to
respond to foreign antigens. Complement proteinenga with, macrophages (MAC),
granulocytes, natural killer cells (NK cells) anendritic cells (DC) are a few of the key players
in the innate immune response (9). Innate immuexsrts its rapid effector function to cancer
cells through a limited repertoire of germline-eded receptors such as pattern recognition
receptors (8, 9). Macrophages, activated by intenfggamma, have high cytotoxicity toward
tumor cells by releasing high levels of toxic imediates such as lysosomal enzymes, nitric
oxide , reactive oxygen intermediates, and tumarases factor (10). NK cells are cytolytic
effector lymphocytes, which can directly induce tteath of tumor cells without prior
sensitization (8, 12). NK cells use a combinatidnnbibitory and activating receptors such as
the Kkiller-cell immunoglobulin-like receptors to tdet the loss of major histocompatibility
complex (MHC) class | expression on cancer cells.ddlls can also express NKG2D receptors
which recognize their ligand, MICA or MICB, expresisby cancer cells to induce their killing
(9). Dendritic cells play a critical role in bridgingriate and adaptive immunity (11). Dendritic
cells are professional antigen presenting cellssgmting phagocytosed tumor-cell debris for

MHC presentation to stimulate tumor-specific lympytes responses in the regional node (9).



The adaptive immune response occurs much latéeidisease process (days as opposed
to hours), it is antigen specific and can genemagenory cells. T and B-cells are the two types of
lymphocytes that characterize the adaptive immespanse (8). The delayed response is due to
the expansion of rare lymphocytes that harbor scalbt rearranged immunoglobin molecules
such as the B cell receptors or T cell receptaas dne specific for microbial derived proteins or
processed peptides presented by MHC moleculed (6¢lls can be divided into two-subtypes:
CD4+ and CD8+ T cells. CD4+ T-cells, also knownhatper T-cells (Thl or Th2), recognize
peptides presented by antigen presenting cellugirdMHC Class Il pathway (9). Thl cells
activate CD8+ T cells, through the secretion okilgukin-2 and macrophages through the
secretion of interleukin-2, interferon-gamma, amehdr necrosis factds-to elicit their cytotoxic
functions to cancer cells (9). Th2 cells can &lsther stimulate B cells that have picked up and
phagocytosed their antigen, then presented antigermh2 cells, through CD40-CD40L
interaction and the secretion of interleukin-4abd 6. B cells, in turn, become effector plasma
cells and can produce antibodies specific for tummatigens. These antibodies to cancer cell-
surface molecules can inhibit oncogenic signalBjg (

NK cells can recognize the Fc region on antibodwesich have coated tumor cells,
through their Fc receptor and can Kkill the tumoliscdirectly via antibody dependent cell-
mediated cytotoxicity (13). CD8+ T cells, also lwmoas cytotoxic T cells recognize peptides
presented by MHC Class | pathway (9). They Kill turaells through the Perforin-Granzyme
pathway and death ligands, such as FAS and tunwosis factor (9). They also secrete
interferon-gamma to inhibit tumor growth.

Though most activated B cells and T cells becomertdived effector cells, some

become memory effector cells. Memory B cells ancells are generated after the first immune



response (primary response) to a tumor antigenséimeemory cells can be central memory
cells, reside in lymphoid tissue, or effector meynoells, reside in tissue where antigen was
picked up (13). When they encounter antigen forsémond time, their response is much quicker
than the primary response. The innate and adajptireine systems, together, play a crucial role

in detecting cancer cells early (innate) and cdimigpbreast cancer long term (adaptive).

The immune system can be further divided into makcoemunity, which includes gut-
associated lymphoid tissues (GALT) and bronchigbamted lymphoid tissues (BALT).
Mucosal surfaces are the main port of entry forigamis, especially in the gut. GALT is
comprised of peyer’s patches, appendix and lymphodlles (44). It also consists of effector B
cells, T cells and phagocytes that can sample laha@ntigens through the follicular associated
epithelium (45). This sampling is important for tdéferentiation of beneficial or harmful
antigens (from food) or microbes in the gut lumdb)( The follicular associated epithelium
contains M cells, which can transport antigen frgumh lumen via transcytosis into the basal cell
membrane (44). Here, dendritic cells can pick upgan and present to T cells to become
effector cells (44). These activated lymphocytes taffic via the lymphatic’s that drain the
intestines and travel to the thoracic duct (44)c®©m the thoracic duct they can circulate the
entire body, going back into mucosal tissue sudh@8ALT and GALT via small blood vessels
that line MALT, which express mucosal adressin MAAGL (44). However, the role of the

mucosal immune system in cancer immunity still isefedther investigation.

The Lymphatic System and Lymphedema

The lymphatic system can play a significant roléhe pathogenesis of breast cancer. The
lymphatic system is an organized network, compasedunctionally interrelated tissue and

transportation pathways of lymph fluid and lymphadlls (22). Its main components are



immune cells, organized lymphoid tissue such amtlsy spleen, lymph nodes, bone marrow,
and lymphoid tissue in gut and lungs (22). It aleatains vessels and fluids such as tissue fluid
and lymph (22). The flow of lymph fluid through tHgmphatic vessels is unidirectional,

mediated by the contraction of the vessel walls satves that prevent fluid from going

backwards. One of the main functions of the lymspstem is to transport antigens from tissues
to lymphoid organs to be able to induce an immuwsponse against foreign antigens while
maintaining tolerance to self-antigens (22). lbdisnctions to maintain tissue fluid homeostasis
(22). Disease processes, such as breast cances amétment, that impede lymph flow can lead

to lymphedema (16).

Secondary arm lymphedema is a chronic and distrgssindition that can affect women
undergoing treatment for breast cancer or can ogears after their treatment (18, 22). The
lymphatic system functions to return excessiversiiial fluid to the blood circulation, while
allowing leukocytes to sample the internal envirentfor foreign antigens. (16). When this
process is impaired, as is the case of breast caatients undergoing complete axillary lymph
node dissection, secondary arm lymphedema can ¢t6ud7). Lymphedema results in excess
fluid accumulation in the interstitial space (1&atients who develop lymphedema are
predisposed to the development of other seconaanplkcations, such as infections of the upper
limb, psychological sequelae, the development ofignant tumors and alterations to their
quality of life (17). There is no cure for seconddymphedema and its side effects are
irreversible. Therefore, there is a need to stumydpies to treat the damaging side effects of

secondary lymphedema.

Physical Medicine Therapies for the Treatment of Seondary Lymphedema

As lymphedema generally worsens over time, heablfepsionals have sought therapies



to decrease limb swelling and other associatedl@nmubthat develop from edema (18). Several
methods have been developed and reviewed for dagntent of secondary arm lymphedema.
Outside the United States, lymphedema has beetedr@ath coumarin, which may help edema
by reducing vascular permeability, protein, andapdllular fluid accumulation. It's also thought
to stimulate lymph flow and reduce protein concatntn and fibrotic induration in the tissues by
stimulating proteolysis (17, 18). However, the Magbnic investigated this drug further in a
randomized study and they concluded that coumaais an ineffective therapy for women who
developed arm lymphedema after breast cancer tesat(h7). This finding could suggest that

LET may be better for treating secondary lymphedema

Manual lymphatic drainage uses various light mas$aghniques to help remove excess
interstitial fluid, increase lymphatic transportdasoften fibrotic induration (18). Decongestive
lymph treatment combines manual lymph drainage, ptession bandages and pneumatic
pumps. Pneumatic pumps can be used to encouradeifhinage from the distal to the proximal
end of the limb. It works by using a single or nplé& chambered pump that envelops the limb
and inflates and deflates at different cycles amesgures (18). Takeno et al, found that the
application of complete decongestive therapy t@e@amatous rat limb encouraged lymph fluid
to move from the periphery (43). Compression bamdadelps decrease the amount of
interstitial fluid formation, prevents the backwlaf lymph and enhances the muscle pump by
providing an inelastic barrier for the muscle torkvagainst (18). Complex physical therapy is
another treatment used. It involves two to four keeef manual lymphatic drainage followed by
compression bandaging and skincare plus presctibda exercises. The patient is then fitted
with a compression garment, which helps to decréasemount of interstitial fluid formation

and prevent lymph back flow (18).



Exercise is another common therapy for secondamphedema and is often used in
conjunction with manual lymph drainage, decongestiymph therapy and complex physical
therapy. Physical exercise has the ability to diteuinnate immune responses and control
angiogenesis (6). Friedenreich et al, found witlyspdal exercise there was a risk reduction
between 10-30% of developing breast cancer (6). Slndy found that patients involved in
exercise after chemotherapy or radiation, compastddthose patients who did not exercise after
treatment, had an increase in lymphocyte activa§gd). Physicians and physiotherapists have
feared for a long time exercise would exacerbateplyedema, therefore, having their patients
perform minimal exercise routines. Author of theyglbal Activity and Lymphedema trial found
there was no increase incident of lymphedema wisthoev-progressive weight-lifting exercise
regimen (6). Another study found high intensity rex@ lead to an increase in life-span,
decrease in tumor mass and prevented indicataraabfexia in rats with tumors (25). However,
more studies still need to be investigated on eserand lymphedema, with programs being

individualized to each patient.

Osteopathic physicians believe removing obstrustitintissue, blood, and lymph flow,
as resulting from edema, is one of the most effectvays to promote and restore health (23).
They utilize lymphatic pump treatment (LPT) to irape lymphatic flow, enhance immunity and
treat infections and lymphedema (23, 34). Manyicéihbenefits of LPT have been reported, the
mechanism of how it provides protection and enhangenunity are not clearly understood.
Studies have found LPT to increase lymph flow asukbcytes in the thoracic and mesenteric
duct lymph in dogs and rats (20, 23, 26). Anottliady has shown after the administration of
LPT, there was an increase in flux of inflammataorgdiators, such as chemokines, cytokines,

reactive oxygen species, and reactive nitrogeniapeitom the tissue into the lymph (27). These



results support LPT for enhancing lymph flow anteasing immune cells into circulation.
However, its use as a complementary and alternatiedicine therapy still needs further

investigation.

While lymph enhancing therapies relieve the symgtaihsecondary arm lymphedema,
many manual medicine therapists are hesitant téoqmerthese techniques on patients with
cancer for the fear of promoting metastasis thraighlymphatic system. Currently, there is no
scientific proof that lymph enhancing therapiesnpote metastasis. The MTLn3 mammary
adenocarcinoma rat model will closely mimic humasalst cancer disease to allow for the study
of lymph enhancing therapies and their role on ¢ireancer metastasis. Our long term goal is to
determine if LPT reduces limb edema, enhances inemsurveillance and prevents tumor growth
and metastasis. In this study, we hypothesized atthministration of LPT would enhance

immunity and inhibit primary breast tumor growth



CHAPTER Il

THE ROLE OF LPT IN F344 RATS

WITH MTLN3 MAMMARY ADENOCARCINOMA

Introduction

The purpose of the present study was to investitiegerole of LPT on breast cancer
metastasis. To do this, we used the MTLn3 mammedgnacarcinoma tumor cell line which
mimics human breast cancer (3). This model formsngmy breast tumors and is highly
metastatic, metastasizing to the axillary lymph eswodnd lungs around three weeks after
injection (1, 2, 3). However, little is known abailie immune response to MTLn3 during its
disease timeline of twenty-five days. The firstemtjve of this study was to characterize the
immunologic response to MTLn3 mammary adenocarcan@md determine if LPT augments
this response. Based on previous reports (1, y8predicted that leukocyte populations would
increase in the lymph nodes, spleen and lung betwags fourteen to twenty-five. Secondly, we
hypothesized the administration of LPT would enlammunity and inhibit primary breast
tumor growth. However, further studies will be negédo confirm if LPT is safe and if it will

reduce edema in patients with secondary arm lymgrhed

10



Materials and Methods

Animals. Immune competent female inbred Fischer 344 (F3449 (Harlan Laboratories,
Houston, TX) weighing between 150-174 grams wertus these studies. Rats were housed
and fed according to the Institutional Animal Cared Utilization Committee (IACUC) of the
University of North Texas Health Science Centethia barrier facility. Rats’ body weight were

monitored weekly throughout twenty-five days.

Tumor Cell Culture and Inoculation. MTLN3 is a highly metastatic mammary adenocarcinoma
cell line that mimics human breast cancer and waginally obtained from a pulmonary
metastasis of a F344 rat, named 13762NF (1, ZTt®).MTLn3 cell line (Provided by Jeffrey
Segall, Albert Einstein College of Medicine of Yesh University) was maintained in a
monolayer cell culture at 37°C and 5% £@ith minimum essential medium (MEM)
(Invitrogen, Carlsbad, CA) with 5% fetal bovine wer (FBS) (Sigma-Aldrich, St. Louis, MO).
Cells were harvested from culture flasks by usitgyile phosphate buffered saline (PBS)
(HyClone, Logan, UT) and trypsin (HyClone) to reraahe adherent cells from the surface of
the flask. Tumor cells were washed twice and suspamn sterile PBS for cell count using the
hemacytometer prior to being injected into the atenTumor cell viability was determined by
Trypan blue (Sigma-Aldrich) staining. On day zeais were anesthetized with ketamine (Miller
Vet. Supply, Fort Worth, Texas) and xylazine (Miliéet. Supply). Rats were then injected sub-
cutaneous (sub-Q) with 0.5 mL of 1@¥18TLn3 tumor cells (some injections were with
transfected cells) in sterile PBS in the seconditrimammary fat pad. Rats were humanely
euthanized with ketamine (100 mg/kg) and xylazite hg/kg) O, 7, 14, 21, 25 and 30 days after

injection. Primary tumor volume was calculatadsitu with calipers using the formula: (length x
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width® x (n/6) (4). Data were expressed intrRrimary tumors were then excised and weighed

ex vivo Tumor weight data were expressed in grams.

Transfection of MTLN3 Tumor Cells. MTLN3 cells were stably transfected with pZsGre&l-
vector (Clontech, Mountain View, CA) using the Xfdeansfection Reagent (containing Xfect
Reaction buffer and Xfect polymer) (Clontech). MBLoells were grown to a concentration of
0.125 x 16 cells/mL of MEM without antibiotics on a six-walate. Cells were incubated at
37°C and 5% Cewith 5 pg plasmid DNA, 1.4L of Xfect Polymer and 88.pL Xfect Reaction
Buffer for 4 hours to allow for transfection to eccTransfection media was taken off cells and
replaced with 2 mL of fresh MEM medium with no &mbitic and incubated for 48 hours at 37°
C and 5% C@ Lastly, 400 pg/mL of G418 antibiotic (Clontechpsvadded to the media to
select for transfected cells and incubated for&$s at 37°C and 5% GOFluorescence was
measured using the Olympus IX70 Fluorescence MapesOlympus Imaging America Inc., Center

Valley, PA).

Treatment Groups. Rats were divided into one of four treatment gou Treatment groups
consisted of control (healthy), MTLn3, MTLn3+SharRL, and MTLn3+LPT animals. Healthy
animals received no MTLn3 tumor injection or anesta throughout the twenty-five day
timeline. Fourteen days post-injection of 1%MTLn3 tumor cells, MTLn3 group received no
treatment or anesthesia, the MTLn3+Sham-LPT groepeived a daily sham treatment
consisting of inhalational administration of isgflne (Abbott Animal Health, Abbott Park, IL)
anesthesia followed by five minutes of light todoh nine days, and the MTLn3+LPT group

received five minutes of the following treatmengslylunder isoflurane anesthesia for nine days:
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one minute of diaphragm doming, two minutes of abal LPT (Ab-LPT) and two minutes of
thoracic LPT (Th-LPT). Rats received 5% inhalatioisaflurane anesthesia prior to treatment
and remained anesthetized at 2% isoflurane dureagrhent. Diaphragm doming was performed
with the rat supine and pressure was applied tdhibeacic cage and diaphragm area to stretch
the restricted tissue. To perform Ab-LPT, the opmraontacted the rat with the thumb and
fingers placed bilaterally at the costal-diaphragenpunction. Sufficient pressure was exerted
medially and cranially to compress the lower ribsilsignificant resistance was met against the
diaphragm, then the pressure was released. Conressere administered at approximately
one per second for the duration of the two-minukeLRT treatment. To perform Th-LPT, the
operator’s index fingers contacted the lateral etspd the lower ribs, and bilateral finger
pressure was applied for approximately one perrgkdor twenty seconds. This pressure was
released for ten seconds to allow for inspiratibms cycle was repeated over two-minutes. On

day twenty-five post-injection, rats were euthadiaad tissues were collected (Figure 4).

Histology. Lungs, tumor-adjacent lymph nodes (ALN), and tumopposite lymph nodes (OLN)
were excised at day twenty-five and thirty and dixa 4% neutral buffered formalin (Fisher
Scientific, Pittsburgh, PA) for 48 hours. After ditkon, tissues were rinsed in 30% sucrose for
one hour, changing solution after thirty minutegxt\l tissues were placed in labeled molds and
embedded in optimal cutting temperature (OCT) camnpo(Sakura Finetek, Torrance, CA)
containing 10.24% polyvinyl alcohol, 4.26% polyd#ne glycol and 85.5% non-reactive
ingredients at room temperature for one hour. Bloalere submerged and frozen with liquid
nitrogen. Blocks were wrapped in aluminum foil awére stored at -80°C until ready for

sectioning.
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To section tissues, blocks were placed in the I&880N frigocut cryostat (LEICA
Microsystems, Buffalo Grove, IL) for thirty minutés allow the block to equilibrate to the
temperature of the cryostat chamber (14-19°C). Bleek was then placed on microtome
specimen disk and adjusted to appropriate positidregin sectioning. All tissues were cut at 10
pm and were placed on superfrost/plus microscopessFisher Scientific). The slides were

dried for two hours at room temperature and théreeplaced in -80°C for storage or stained.

Tissues were submerged into fixative for 2-5 misutdext, they were placed in 70%
ethyl alcohol (EtOH) for thirty seconds, and thesmsferred in 50% EtOH to the sink to wash
with deionized (D.l.) water for 2-4 minutes. Thedek were placed in hemotoxylin for fifty
seconds, were washed with D.I. water for five masuand were transferred into eosin for thirty
seconds. The slides were dipped three-times in TO0HWE95% EtOH and placed in 100% EtOH
for five minutes (repeating three times). Slidesemplaced in 1:1 mixture of 100% EtOH and
Xylene for five minutes. Lastly, they were transéet to 100% xylene for five minutes (repeating
twice). Coverslips were then placed on the sliddwiounting medium and analyzed using the

Olympus TIRF microscope (Olympus Imaging America. JiCenter Valley, PA)

Lymphocyte Isolation. Lungs, ALN, OLN and spleens were removed from atiugs 0, 7, 14,
21 and/or 25 days post-injection. To prepare lungls-cell suspensions, lungs were placed in
RPMI (Hyclone) wash media supplemented with 5% FBX antibiotics/antimycotics
(Hyclone), and 10 mM Hepes (Hyclone). Lungs wemelff minced for subsequent tissue
dissociation using a gentleMACS dissociator (MAC8tényi Biotec, Auburn, CA). Lung cell
suspensions were then passed through a nylon niieshtd remove any non-dissociated tissue.

After lung cell suspensions were washed twice WiBMI wash media, they were layered over a
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Lympholyte Rat gradient (Cedarlane Laboratories itadh Burlington, NC) to purify
lymphocytes by density gradient centrifugation. ks were centrifuged at 1200g for 20
minutes, 28C, slow break. The lymphocytes separated on thdigma were collected for
enumeration using a Hemavet 950 Cell Analyzer (D&uientific, Waterbury, CT). The lung
lymphocytes were used for flow cytometry.

Single-cell suspensions of ALN and OLN were pregdrg passing lymph nodes through
a nylon mesh filter. Cells were then washed ondeMI wash media and red blood cells were
removed using ACK lysis buffer (0.15M N8I, 10mM KHCG;, 0.1mM NaEDTA). Cells were
collected and washed once more in RPMI wash méuaam, counted and resuspended in culture
media. and OLN lymphocytes were used for Hemavwat t@ll count and flow cytometry.

Single cell suspensions of spleen cells were pegphy passing spleens through a nylon
mesh filter. Cells were then washed twice in RPMistv media and red blood cells were
removed using ACK lysis buffer. Cells were collectnd washed 2 more times in RPMI wash
media, then counted and resuspended in culturean@&te spleen lymphocytes were used for

Hemavet total cell count and flow cytometry

Flow cytometry. Immunofluorescent staining of lung, ALN, OLN andesgn lymphocytes was
performed using the following monoclonal antibodiesti-rat-CD3 (T cell) (Biolegend, San
Diego, CA), -CD4 (T cell) (Biolegend), -CD8 (T cel(Biolegend), -CD161 (NK cell)
(Biolegend), -CD45RA (B cell) (Biolegend), -CD11Rdndritic cell) (BioRad, Hercules, CA), —
Macrophage (BD Bioscience, San Jose, CA) and 4HBiolegend) was used for intracellular
cytokine staining. Lung, ALN, OLN or spleen cellen plated at 1 x £A00pL in a 96-well

plate and incubated with b0 of phorbol 12-myristate 13 acetate (PMA) /lonommy¢Sigma)
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solution for 1 hour at 37° C and 5% e@dditionally, 15uL of Brefeldin A (BFA) (Biolegend)
was added to each well and incubated for 3-4 hauB¥° C and 5% C£O After incubating, the
plates were centrifuged at 1500 RPM for 5 minuted4°€. Following removal of supernatant,
lung, ALN, OLN and spleen cells were fixed with L@0of fixation buffer (Biolegend) and
stored at 4°C overnight. The next day, cells weasived with 200 puL of 1X permeabilization
buffer (Biolegend) and incubated with the optimahcentration of monoclonal antibody for 30
minutes in the dark at room temperature. Sepafellaliquots of each tissue cell sample were
single stained with 2.25uL of CD3, 5.625 uL of C22.5uL of CD8, 4.5uL of CD161 and
90uL of IFN+y. After incubating with fluorescent stains, cellsr& again washed with 200 pL of
permeabilization buffer and washed twice with 200 q@f staining buffer. One 100uL lung,
ALN, OLN and spleen aliquot was left unstained éove as a negative control. Lastly, cells
were brought up to 500 pL of staining buffer. Cellere subjected to the BD LSR Il flow
cytometer (BD Bioscience, San Jose CA) and data avedyzed using FlowJO software
(TreeStar Inc., Ashland, OR). Cell populations weetected from histogram peaks or dot plot
cell clusters. Each cell population was expresseith@ percentage of the number of stained cells.
To calculate the total number of a specific lympltecpopulation, their percentage was
multiplied by the total number of cells in lung, NLLOLN or spleen samples as determined by

the Hemavet count.

Leukocyte Counts. Blood, lung, ALN, OLN, and spleen samples wemnalgzed for leukocyte
numbers. To prepare lung, ALN, OLN and spleen @ssamples for leukocyte enumeration,
tissue samples were treated as described in theopsesection. Cardiac blood samples were

collected 0, 7, 14, 21 and Z®ost-injection of tumor cells. Total leukocyte adidferential
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leukocyte counts for each blood, lung, ALN, OLN apuleen sample were determined by the

Hemavet.

Statistical analysis. Data from control, MTLn3, MTLn3+Sham-LPT and MT3+LPT were
analyzed using GraphPad Prism version 5.0 for M&>O(GraphPad Software, San Diego,
CA). Statistical analysis was retrieved using asialyof variance (ANOVA) with Kruskall-
Wallis or Tukey post-test. Correlation analysiswedn tumor size and total leukocytes in the
spleen was performed using spearman coefficiefiei@nces among mean values witk: 0.05

were considered statistically significant. Dataexpressed as mean + SEM.

Results
Primary tumor growth increased during disease

Primary breast tumor size is an indicator of diseataging and pathogenesis (36).
Consistent with previous studies, MTLn3 primary tusmmwere not palpable until day fourteen
post-injection (1). Between days 14-25, there wagaaual increase in tumor size (Figure 1).
There was a ninety-three fold increase in tumogheiTumor weight (Figure 1a), measuexd
vivo, increased from 0.058 + 0.006 grams on day foartees.404 + 1.051 grams on day thirty.
There was a 188-fold increase in tumor volume. Tiumatume (Figure 1b) was measutiadsitu
and increased from 0.027 + 0.005%aom day fourteen to 5.065 + 0.34 ton day thirty. This

data suggests significant primary tumor growth leetwdays 14-30.

MTLn3 induced pathology in the tumor-adjacent lymphe

Sentinel lymph nodes are the first nodes metastgsizancer cells reach when

metastasizing through the lymph from the primamdu site. To determine if MTLn3 induced
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pathology in the tumor-adjacent lymph nodes andotuwopposite lymph nodes compared to
control, ALN and OLN were excised at days twentyefand thirty post-injection. Tissues were
sectioned and stained with hematoxylin and eos&H} Our preliminary results confirmed that
MTLn3 induced pathology in the tumor-adjacent lympbde when compared to the tumor-
opposite lymph node on day twenty-five (Figure Zd)is pathology was confirmed with H&E

staining, comparing control and MTLn3 tumor-adjacgmph nodes at day thirty (Figure 2b).
These results are consistent with previous redridTLNn3 metastasizing to the axillary lymph

nodes (1). In future studies, we will quantify MT3.disease using histopathological scoring.

Splenic leukocytes expanded by day twenty-five

Innate and adaptive immunity plays a very importatg in the detection and eradication
of cancer cells and tumors through immune surveiktaof cells and tissues (7). To determine if
there was an increase in leukocytes in the sple¢s,were subcutaneously injected with tumor
cells. On days 0, 7, 14, 21 and 25 post-injectgmtenic leukocyte populations were quantified
by flow cytometry. As seen in the spleen betweeysdad-21, there was an increase in all cell
populations (Table 1). Specifically, the B cellcremased sixteen-fold from day zero to day
twenty-one (3.27 £ 0.3% 51.2 + 12.6). CD4+ T cells were also increasexkes-fold by day
twenty-one (14.1 £ 2.90 to 97.6 + 36.3). By dayntyeone, CD8+ T cells, NK cells, DCs and
MACs increased 1.5-3.25 fold. Between days 21-Z%4-€T cells decreased seven-fold (97.6 +
36.3 to 14.5 £ 1.31). B cells decreased three-bmtiveen days 21-25 (51.2 + 12.6 to 15.3 £
1.60). CD8+ T cells, DCs, NKs and MACs decreasé&dfdld by day twenty-five. This suggests
that by day twenty-one of disease, splenic leulexytave expanded. The decrease measured at
day twenty-five is likely due to leukocytes traKing to diseased tissues such as the tumor-

adjacent lymph node and/or primary tumor.
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Splenic leukocyte concentrations do not correlatl tumor size

An unexpected finding in this study was the dea@eadeukocytes between days twenty-
one to twenty-five. To determine if tumor size wassociated with leukocytes in the spleen,
comparisons were made between total splenic let&s@nd tumor size on days twenty-one and
twenty-five. On day twenty-one, tumor size was et 0.5-1.5 grams and there were 1.61 X
106% + 2.66 x 10 total leukocytes in the spleen (Figure 3a). By tagnty-five, total leukocytes
decreased to 9.11 x 18 5.24 x 16 and average tumor size was greater that two g(&igare
3b). A correlation analysis showed there was naifsggnt correlation between tumor size and
total leukocytes in the spleen. This data wouldgsesg that splenic leukocytes are not mediated
by the size of the tumor. Further, this data copidvide more support that leukocytes are
trafficking from the spleen to diseased sites saslumor-adjacent lymph nodes and primary

breast tumor.

Leukocytes increased in the tumor-adjacent lymaeno

The presence of tumor cells in the tumor-adjatgnph node could promote leukocyte
entry into the lymph nodes. MTLn3 metastasizech® ALN by day twenty-five post-injection
(1). Therefore, to determine if there was an inseeia leukocytes in tumor-adjacent lymph node
in response to disease, ALN and OLN leukocyte patparis were quantified 0, 7, 14, 21 and 25
days post-injection. At day twenty-five in the tumamjacent lymph nodes, all leukocyte
populations increased significantly (p < 0.05) canggl to day zero (Table 2a). The most
impressive increase was seen in macrophages, witobased thirty-seven fold between days
zero (0.55 £ 0.11) and twenty-five (20.1 = 6.07)c@Is and natural killer cells also increased
ten-fold between days 0-25. In the tumor-opposyimph node, there were no significant

increase in any leukocyte population with the exioepof natural killer cells, which increased
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4.5-fold by day twenty-five when compared to dayoz@.14 + 0.04 to 0.63 + 0.18) (Table 2b).
The NK cells may be surveying the OLN for tumorlgeThis data suggests that sentinel node
metastasis promotes leukocyte, specifically maagph, entry into the tumor-adjacent lymph

node.

Leukocytes migrated into lung between days fouriedéwenty-five

Previous studies reported lung metastasis by danty-five (1, 2, 3). To determine if
leukocytes trafficked into the lung due to the pree of tumor cells, pulmonary leukocyte
populations were quantified using flow cytometrylRonary leukocytes remained relatively
unchanged during the twenty-five days of diseash whe exception of natural killer cells,
dendritic cells and B cells (Table 3). Dendritidi€encreased two-fold at day fourteen when
compared to day zero (0.31 + 0.08 to 0.59 + 0.88¢gesting that tumor cells may have been
present in the lung. Interestingly, B cells deceela®.5-fold by day twenty-five when compared
to day zero (2.62 + 0.46 to 1.03 + 0.31), suggegstirey may have migrated to the regional
lymph nodes to be further activated. Natural kiltslls were increased seven-fold on day
twenty-one when compared to day zero (0.16 + 0004.15 £ 0.31). It's likely that NK cells

have trafficked in due to tumor cells seeding ia ltimg.

LPT did not enhance tumor growth

Currently, it is not known whether LPT enhancesdugrowth and metastasis.
Therefore, to determine if LPT enhanced MTLn3 pryrtamor growth, rats were
subcutaneously injected with MTLn3 tumor cells aeceived sham treatment or LPT for nine
days as described in Figure 4. On day twenty-fivenary tumors were measurgdsitu to

determine tumor volume and were then weigkedivo There were no significant changes in
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tumor volume and weight between MTLn3, MTLn3+ShaRifLand MTLn3+LPT groups

(Figure 5), suggesting sham treatment and LPT doesnhance tumor growth.

Sham and LPT cause weight loss

To determine if LPT treatment has any effect onybwdight, rats were subcutaneously
injected with MTLn3 tumor cells and divided into M3, MTLn3+Sham-LPT or MTLn3+LPT
group for nine days as previously described (Figgré&8ody weights were measured weekly
throughout the twenty-five days of disease. Botigr8-LPT and LPT rats failed to gain weight
at days 14-25 of the study compared to rats irMfien3 group (Figure 6). This outcome was
likely due to the daily administration of anestlagisi both the Sham-LPT and LPT groups. In
support, during previous studies using healthy, thtss Sham-LPT and LPT groups also failed to
gain weight. Collectively, this data suggests tthaimistration of anesthesia during LPT and
sham treatment induces weight loss. However, tleetedf this weight loss on cancer growth

and metastasis is still unknown.

LPT protects against the pathogenesis induced kgtaesia in the tumor-adjacent lymph node

Anesthesia decreased body weight and, thereforg hange additional clinical and/or
pathological outcomes. A previous study found lymplke weight increased significantly after
tumor inoculation, suggesting enlargement couldureto hyperplasia of lymph node cells or
growth of tumor cells (28). To determine if LPT dgad tissue weights, animals were divided
into control group or were subcutaneously injectétt MTLNn3 tumor cells and placed into
MTLn3, MTLn3+Sham-LPT or MTLn3+LPT group. On dayemnty-five, ALN, OLN, lungs and
spleens were excised and weighed (Figure 7). Ituime@r-opposite lymph nodes, lungs and
spleens, there were no significant changes indiggights between groups. However, in the

tumor-adjacent lymph node there was a significactaase (p < 0.05) in weight in the
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MTLn3+Sham-LPT group when compared to control r@fsinterest, the tumor-adjacent lymph
node weights following LPT was similar to MTLn3 gm This data suggests, LPT negates the

effect of sham-LPT in the lymph node, as seené&MfLn3+Sham-LPT group.

Sham and LPT inhibit leukocytosis during MTLn3 dsse

To determine if the presence of a primary tumoraased the numbers of leukocytes in
the blood, rats were divided into control groupware subcutaneously injected with MTLn3
tumor cells and placed into MTLn3, MTLn3+Sham-LRTMTLn3+LPT group for nine days as
previously described (Figure 2). On day twenty-fisardiac blood was taken and total and
differential leukocyte counts were quantified ussnglemavet 950 cell analyzer. All leukocyte
populations were significantly increased (p < 0fa6)animals in MTLn3 group when compared
to all other groups (Table 4). There were no sigaift changes in any leukocyte population
among control, MTLn3+Sham-LPT or MTLn3+LPT groumid data suggests the presence of
MTLn3 disease alone promotes leukocytosis. Howaveen sham and LPT are applied, this
effect is negated. This is likely due to the immsnepressing effects documented with

isoflurane (37).

Sham and LPT induce pathology in the lung durind-NBl'disease.

To determine if MTLNn3 induced pathology in the lungts were divided into control
group or were subcutaneously injected with MTLn38l g@haced into MTLn3, MTLN3+Sham-
LPT or MTLNn3-LPT group for nine days as previoudkscribed (Figure 4). The presence of
MTLn3, alone, induced pathology when compared ttrob group (Figure 8). However, in both
the sham-LPT and LPT groups, there was increasdublpgy compared to just disease alone.
This effect was likely due to the administrationisdflurane on days 14-24 of the study. Future

studies will include control, sham-LPT and LPT gweuwithout the injection of MTLn3 to
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determine if isoflurane alone induced this pathglogso, we will compare MTLn3+Sham-LPT

and MTLn3+LPT groups to determine if LPT alone ethates disease in the lungs.

Discussion

Many manual medicine therapists are reluctant topa lymph enhancing therapies in
patients with cancer for the fear of promoting turgmwth and metastasis (30); however, there
is no scientific proof to support this hypothedis.this study, we found LPT did not increase
primary tumor size. This result suggests that LB&sdnot promote primary tumor growth in the
mammary tissue. However, more experimentation essary to determine if LPT is safe in

patients with primary breast tumors.

Previously, we reported that LPT inhibits pulmondogmor development (39) and
reduced bacterial load during pneumonia (40, 4B iat model. In addition, LPT has been used
clinically to protect against pneumonia (35, 4€pllectively, these studies suggest LPT protects
against pulmonary disease. LPT may offer protectioa to the redistribution of immune cells
from the GALT to the lung. This could be due to demstant sampling of antigens that is taking
place in the gut, causing leukocytes to be in aivated state. When LPT is applied, these
leukocytes are mobilized into lymph, as found bydge et. al. (23), and could home into lung
mucosal tissue via MAdACAM-1. However, it is unkrmow LPT protects against disease outside
of the lung. Using the rat mammary adenocarcinaelé line MTLn3, we investigated the
effects of LPT on primary breast tumor growth, thiaining lymph nodes and clinical signs of
disease. We found LPT did not enhance primarysbrteanor growth nor did it enhance clinical
signs of disease. In addition, LPT reduced signsathology in the tumor-adjacent lymph node

compared to Sham-LPT. Collectively, this data sstg LPT does not alter primary breast
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tumor size but may offer protection against diseagbe draining lymph node. This mechanism

responsible for this result is still under inveatign.

At day twenty-five post-injection, the tumor adjatéymph nodes were enlarged in all
groups. Of interest, MTLn3+Sham-LPT significanfpy< 0.05) increased the size of the lymph
node compared to MTLn3 and MTLn3+LPT groups, sutiggsSham-LPT may be pathologic
during the progression of MTLn3 disease. It iljkthat the daily administration of anesthesia
during Sham-LPT is promoting metastasis in the ajalymph node. In support, anesthetics
have been documented to cause immune suppressigrr@mote metastasis during cancer (37).
This theory is supported by the decrease of blea#dcytes in Sham-LPT and LPT groups. Of
interest, lymph nodes in the MTLn3 and LPT groumgensimilar, suggesting LPT negated the
pathology induced during Sham-LPT. It is importenhote that we have not identified whether
MTLn3 cells have metastasized into the adjacenplymode and whether LPT protects against

sentinel node metastasis.

By day twenty-one, all leukocytes had expandethénsipleen. The results from this study
suggest tumor cells and/or antigen have drainedtid spleen by day twenty-one, been picked
up by B cells and proliferated to become effectelisc Macrophages and dendritic cells may
have also picked tumor antigen up in the periphtafficked into the spleen, presented to T
cells and B cells, which lead to their proliferatiand increase in their cell numbers. After
expanding, some of these cells may have left theegmand travelled to diseased sites such as the
primary tumor and tumor-adjacent lymph nodes, whbege was a significant increase in all
leukocyte populations by day twenty-five. Wheth&TLaugments leukocyte populations in the

spleen is currently under our investigation.
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With the exception of NK cells, DCs and B cells| ather pulmonary leukocyte
populations remained unchanged during diseaser&lailler cells are innate immune cells that
function as cytolytic effector lymphocytes that airectly induce killing of tumor cells without
prior sensitization (8, 12). In the lung, they mased seven-fold between days 0-21 and they
may be initiating anti-tumor responses. Lymphocydas not increase during the twenty-five
days of disease suggesting adaptive immunity isph@ying a significant role at this time.
However, B cells decreased at day twenty-five, Whsaggests they have phagocytosed their
specific tumor-antigen and migrated to the regidyalph nodes to be further activated. Future
studies will measure immune responses at later pionets to identify the role of T cells and B
cells during MTLn3 disease. In addition, regionahph nodes will be examined for T cell and B

cell activities.

While our current study demonstrates LPT does mbtaece primary tumor size, its
effect on metastasis is still unknown. In futuradsés, we will identify whether LPT protects
against sentinel node and systemic metastasishebe experiments, the presence of MTLNn3 in
the lymph node and lung tissue will be determingdhistological analysis. Microvessel density
is a quantitative measure of angiogenesis and afsknetastasis (38). To determine if LPT
enhances microvessel density, both endothelial lgngphatic microvessel density will be

determined by immunohistochemistry.

In conclusion, our data suggests that LPT doesltert (influence or inhibit) primary
breast tumor growth. Nevertheless, our data sugd¢4€st may also protect from the
pathogenesis exhibited by MTLn3+Sham-LPT grougifsue weights. One limitation to this

approach is the use of isoflurane during sham-URT P T. Further studies are required to
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determine if LPT exacerbates disease when compargthm treatment. In future studies we

will confirm if LPT is safe and will reduce edenmmapatients with secondary arm lymphedema.
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Figure 1. Primary tumor growth increased during disease On day O, rats were
subcutaneously injected with LAIITLN3 cells/mL. On days 0, 7, 14, 21, 25 or 30tpos
injection, rats were euthanized and primary tumegee collected. Tumor weights were
measureaex vivo.Tumor volume was measuragusituwith calipers and calculated volume
using the equation: (L x Y¥x (n/6). Data are means + SEM weight in grams (left) arldme
in cn? (right) for 5 experiments. Statistical analysissvperformed using One-Way ANOVA
with Kruskal-Wallis post-test. * denotes p < 0.0@hd ** denotes p < 0.0004hen compared i
day 0. N=5-10 rats per group.
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Figure 2. MTLn3 induced pathology in the tumoradjacent lymph node.Tumor adjacent
lymph nodes and tumor-opposite lymph nodes wersead@5 and 30 days post-injections.
Tumor-opposite lymph node and tumor-adjacent lymgtte are pictured at day 25 (a).
Control and MTLn3 tumor-adjacent lymph node at 8@ywere H&E stained and viewed at
40x on the fluorescent microscope (b).
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Table 1. Leukocytes expanded in the spleen on dayénty-one

Spleen
Cells x 10 Day 0 Day 7 Day 14 Day 21 Day 25
CD4+TCells | 141+290] 14.0+1.54 8.51+0.86 97.6 + 36.3* .51¥1.31
CD8+ TCells | 860+1.12] 7.78+0.74 4.81+0.51 13.8 + 0.6%* 548+ 0.96
B Cells 3.27+0.32| 470+0.6Y 3.82+0.28 51.2+12.6* 2.6+1.57
NK Cells 3.00+0.32| 2.08+0.25 2.09+0.24 6.69 + 1.1%* 395t 0.68
Dendritic Cells | 1.87£0.32| 2.17+0.19 192+0.27 6.48+1.40"™ .813+0.29
Macrophages | 11.7+2.71| 149+142 122+1.37 40.7+6.98* 3.71+1.73

On day 0, rats were assigned to a control group @jlar injected with 1 x 70MTLn3 tumor
cells. On day 0, 7, 14, 21 or 25 days after ingattrats were euthanized and spleens were
removed to enumerate leukocyte populations. Da&arsans + SEM total leukocytes X10
for spleen for 5 experiments. Statistical analygs performed using One-Way ANOVA
with Tukey post-test. * denotes p < 0.01, ** dersgpe< 0.001 when compared to control
group (day 0). N=8-13 rats per group.
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Figure 3. Splenic leukocyte concentrations do not correlate w#h tumor size. On day O ral
were subcutaneously injected with 1XITLNn3 cells/mL. On days 21 and 25, tumors
spleen were excised. Tumors were weigbgdvivoand total splenic leukocyteseve counte
with the Hemavet. Correlation analysis was perfarrhetween tumor size (in grams) and 1
splenic leukocytes using spearman coefficient. N¥4.1
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Table 2. Leukocytes increased in the tumor-adjacertymph node at day twenty-five

a). Tumor-Adjacent Lymph Node

Cells x 16 Day O Day 7 Day 14 Day 21 Day 25
CD4+ T Cells | 2.28 +0.64] 2.40+0.67 2.00+0.37 2.72+0.98 45%9.90*
CD8+ T Cells |0.72+0.20 1.05+0.32 1.01+0.22 1.83+0.57 94D.79*
B Cells 0.66+0.12| 0.82+0.29 1.03+0.30 1.19+0.50 86:4.83*
NK Cells 0.13+0.04| 0.02+0.00 0.34+0.11 0.40+0.12 4kH51*
Dendritic Cells | 0.96 +0.23| 0.79+0.16 1.39+0.29 1.69+0.J3 049.28*
Macrophages | 0.55+0.11| 0.42+0.11 0.85%0.26 0.80+0.25 13& 6.07*
b). Tumor-Opposite Lymph Node

Cells x 16 Day O Day 7 Day 14 Day 21 Day 25
CD4+ T Cells | 2.40 +0.48/ 2.36 +0.47Y 156 +0.25 2.83 +1/74.70 +0.43
CD8+TCells |1.04 +0.18) 0.91+0.17 0.68+0.11 1.21+0/69 86& 0.21
B Cells 1.23+0.43| 0.91+0.33 0.73+0.21 0.74+028 1G4.06
NK Cells 0.14+0.05| 0.02+0.00 0.21+0.06 0.25+0/08 3G:®.18*
Dendritic Cells | 1.67 £0.37| 1.37+0.36 1.30+0.34 150+1/14 3%D.29
Macrophages | 0.63+0.09| 055+0.09 056+0.08 0.67+0/16 92®.61

On day 0, rats were assigned to a control group @lar injected with 1 x TOMTLn3 tumor

cells. Onday 0, 7, 14, 21 or 25 days after ingattrats were euthanized and tumor-adjacent

lymph nodes and tumor-opposite lymph nodes wer@vechto enumerate leukocyte

populations. Data are means + SEM total leukocyt&@ for lymph nodes for 5 experiments.
Statistical analysis was performed using One-WayYOAA with Tukey post-test. * denotes p
< 0.05, ** denotes p < 0.01, and *** denotes p €0 when compared to control group (day

0). N=8-13 rats per group.
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Table 3. Leukocytes migrated into the lung betweedays fourteen to twenty-five

Lun
Cells x 16 Day O Day 7 gDay 14 Day 21 Day 25
CD4+ T Cells | 0.26 £0.06| 0.24 +0.06 0.07 +£0.00 0.37 £ 0.0 0@D.03
CD8+ T Cells | 0.12+0.02| 0.14 +0.04 0.04 + 0.00 0.16 + 0.08 46¢0.01
B Cells 2.62+0.46| 2.87 +0.40 3.16 + 0.47 2.08 +£0.15 3x0.31*
NK Cells 0.16 £+ 0.04| 0.23 = 0.03 0.18 + 0.03 1.15+0.31* .53)+0.20
Dendritic Cells | 0.31 +0.08| 0.27 £+0.03 0.59 + 0.087* 0.16 + 0.02 .10+ 0.03
Macrophages | 2.43+0.31| 2.78 +£0.37 2.27 +0.26 1.87 +0.17 0k®.30

On day 0, rats were assigned to a control group @lar injected with 1 x TOMTLn3 tumor
cells. Onday 0, 7, 14, 21 or 25 days after ingattrats were euthanized and lungs were

removed to enumerate leukocyte populations. Da&areans + SEM total leukocytes x°10
for lung for 5 experiments. Statistical analysiswarformed using One-Way ANOVA with
Tukey post-test. * denotes p < 0.05 and ** denptes0.01 when compared to control group

(day 0). N=9 rats per group.
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Figure 4. Study design timeline Rats were assigned to control (Day 0) group or were
subcuataneously injected with 1X1TLn3 cells/mL (MTLn3). Rats were euthanized 014,

21 or 25 days post-injection. Some rats were algdetl into treatment groups: MTLn3+Sham-
LPT or MTLNn3+LPT and treated for nine days betwdays 14-24 as previously described. Rat
that received treatment were euthanized on dal@%gs, tumor-adjacent lymph nodes, tumor-
opposite lymph nodes, spleens and primary tumors @xcised. Cardiac puncture was also

performed.
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Figure 5. LPT did not enhance¢ primary tumor growth. On day 0, rats were subcutaneot
injected with 1 x 18 MTLn3 tumor cells and divided into MTLn3, MTLn3+&m-LPT ot
MTLn3+LPT and received treatment for nine days as previadessgribed. On day 25, rats w
euthanized and primary tumors were collected. Tumaights were measurezk vivo.Tumol
volume was measurad situ with calipers and volume was calculatesing the equation: (L
W3 x (n/6). Data are means + SEM weight in grams (a) aatimre in cmi (b) for 3
experiments. Statistical analysis was performeagu€neWay repeated measures ANO
with Tukey post-test. N=19 rats per group.
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Figure 6. Sham and LPT caus weight loss On day 0, rats were subcutaneously injected w
x 10° MTLn3 tumor cells and divided into control, MTLNBITLn3+Sham-LPT or MTLn3+LPT
and received treatment for nine days as previode$cribed. Rats were weighed weekly fo
days. Data are means + SEM percent weights for (Ber@xents. Statistical analysis v
performed using Two-Way repeated measures ANOVA wWitikey post-test* denotes p
0.0001 when compared to MTLn3. N = 18 rats per grou
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Figure 7. LPT protects against pathogenesis inducdaly anesthesia in tumor-adjacent
lymph node.On day Orats were subcutaneously injected with 1 % TLn3 tumor cells and
divided into control, MTLn3, MTLn3+Sham-LPT or MTBrLPT group and received treatme
for nine days as previously described. On day &5, were euthanized and ALN, OLN, lung :
spleens were excised and weighed. Data are me8a&tweight in grams for 3 experiments.
Statistical analysis was performed using One-WayOAMA with Tukey post-test. * denotes p <
0.05 when compared to healthy group. N=7-12 ratgpmip.
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Table 4. Sham and LPT inhibited leukocytosis duringMTLn3 disease

MTLNn3+
10° cells/mL Control MTLn3 Sham-LPT MTLn3+ LPT
Total WBC'’s 1.87+0.18 2.91 + 0.14*** 1.69 + 0.08 1.78+0.11
Neutrophils 0.42 +0.04 1.01 + 0.08** 0.54 + 0.03 0.59 + 0.06
Lymphocytes 1.35+0.16 1.75+0.08* 1.07 = 0.07 1.09 = 0.07
Monocytes 0.08 + 0.00 0.14 +0.01* 0.08 + 0.00 0.09 + 0.01

On day 0, rats were subcutaneously injected witHL@® MTLn3 tumor cells and divided into
control, MTLn3, MTLn3+Sham-LPT or MTLn3+LPT grouméreceived treatment for nine
days as previously described. Cardiac puncturepseermed 25 days post-injection and
blood was analyzed on Hemavet. Data are means +&E\ber of cells (x1Tcells/mL) for 3
experiments. Statistical analysis was performedgu€ine-Way ANOVA with Tukey pogest.
* denotes p < 0.05, ** denotes p < 0.01, and *nhd&es p < 0.001. N=12-18 rats per group.
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Figure 8. Sham and LPT induce pathology in the lung during MTLn3 diseaseLungs
from all groups were removed at day 25 post-ingectirissues were stained with
hematoxylin and eosin. Images are of the left iabg at 20X magnification.
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